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peMOMT» OOCJAHOA KOilONHU tm CHeT y««i1HHe- 

HMii ycTOftsMtocm niitCTwpen a^actwiio cmh- 
HsoiuMX ycMAMA npM A«np«ceMflx. 
nperaiMxmiHx 8-^ MH*. Aaa mra nocn« 
ycTtMOUM • M«CT« Aet«KTa n«|Moro npQAOfib- 

MO rO^pMpOliHHOrO fUlOCTUpll yCTaM«tJWS»- 
lOT iTOpOfl. npMH0M nopMMOTp tTOPOfO 

luiaempsi ouOiipaioT mmmmmm nepMMctpt 
nopooro fiiiocmpa. • nopiiMOfp n«p»oro 
OupMir iMMuuMM napHMOTpa o6ciahoa ko- 
AONMU. AaMMy tToporo ycTOH«»/iM»teMoro 
imacTupA OupaioT Gon^dMfl a^mhu neptoro 
N« MAMNMMy. OoAwoiyo p«Oos«ro xoAt rw 
patmrMCxoCi AOpHMpytouiOA roAoaxM. nep«A 
yeraHOftKoA sroporo niMcmpx oahm tu ero 
Topuoa cMeiuixn othocmt«awmo topos nepto- 
ro M aeflMMMMy p«6»MfO xoAi nuiwiaMHe- 
CKoA AopMMpyiMi«eA rofioBKH • NanpaMCKMH. 
npormofiOROXHOM NanpaMieHMio pa6oMcro 
xQA* AOPHMpyioiueA roiiotKii. 



lisoOpereNMe oimochtch k poMOMiy sxc- 

MyaTauMOHMyx. MawewoiifcHyx n AWnw 

CKMXUIN. OOAOe TOHMO K ■0CCT»M0M«HHO rtp- 
MtTMNHOeiMOOcaAHWX KOAOMH MeT«IIJII«eCKIf 

MM njiMTypiu^M* 

UaiiMO MMOptrtMiMi uMBeroi noxyuia- 
nm •♦♦eonaHOCw peMonra oScaamoA ko- 

lUiacrypeA AeAcriMio CMyMa©iu"x yauiMA 
npM ABnpaccimx. npaayuia«}tiu« 8-9 MRa. 
CnoeoO ocyu^acraAflCTca cii«Ayi04U»«M oO- 



B cxaawMMy cnycxaioT nopayA npoAOn^- 
HO ro4>pMpoaaHHya iwacxypv nepyMarpoM. 
OoiiwuiMM napMMaTpa oOcaAMOA xoiioNNy, AD* 
craaaaiOT ero x Macty A€^««Ta oOuA^ ^ 



noMHy M ycraHaaiitiaaiOT a jtom Mccra npwxa- 

TMaM rHAPaifl*wccxoA Aopniipyxwc* 
■KM. Saray x «cciy fift^m% cnycxaxrr aropoA 
npOADAWio ro^pypoatMMyft nAacrypfc nepw- 
MerpOM. Mat4%aiMM napMHarpa nepaoro ycra- 
HaaanaaaMOro iwiactypa, y a^whoA. Ooflaiae* 
jyiMMy nepaoro ycTaHaanyaaaMoro naacTypa, 
Ha aaiiMNMMy, Ooa^iuyio paSosero xOAa cha- 
paaaMseexosl AOpMHpvx)tttfft fonoaxy. OepcA 
ycraMoaxoA aToporo naacrypa oa^h hs era 
Topuoa CMauiaior Of NOCHTOAaHO Topita nepao- 
ro nnaerypa hb aaayMMMy paOonaro xoAa rnA- 
paaaM^aCROU AopHMpywmcft ro<io«Kw • 

NanpaaMHWM, npoTMaonoAOXNOM HanpaaAe- 
HMO pafiowero xoa^ ryApaamwacioA aopmh- 
pyiOttiaA rnioaxM. a aaieM npoyaaoAar ycra- 
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Hoaxy sTOporo nii«CTup« 0Naxiiecr c n«p«wM 
H noANu M nepetpMTMeM nepioro n^rpyCa no 
•ceA ero AnwHe. 

OnuT c»MAeTeiibCT«y«r. htq npM peMOKre 
KOAOHM 140, 146, 1 68 M 1 78 MM npM noitr^MUM 
TOHNOA MH^pMauMM 0 AiACTwmn^<M fid* 
pHMtTpe BHyrp^HMtA noMpxMOcm koaohhu 

(nOKftMMMJI MSMepMTMfl ngp W Tp«> M3M6P»- 

HMJi npM cnycM rpyO t cxBWMMy aah SKcno- 
pMMttHTa) OfnKMMbHyM flvweTca Mrar • t 
MM no AMSMOTpy MAM 3 MM DO fiepMMorpy, T9 
ecTfc Rr n»iuL'^3. B stom Citroe ocatoe yot- 

AMi M AC«i»ONMO • UMAMHAP* AOpna npM yCT»- 

MOiKt nitacTupfl HaxoiAmii • piieoMtMAye^ 

nptAeAV. AOCTMrMTCJI MMOKNM fCpMCTHH- 

Moerib. 

npM NCnOMMOUHIM npONJOOACTMNMOA 

iiM^opMai)MM o TomiikMa ctchkm TpyQM b mm- 

tepMAO pOMOMTa pMOMOHAytTOi npMNWMTV 

ni-riaN^^G. 

BOAbUIMNCTM TpyC COrnSCMO MHOrCHMC- 
ll€MHWM UMBpSM MMeOT A«ACTMirMW«UO 
IMeUtHMA M OCOOeMKO MyrpCMMMA AH»MetpM 

npM6mi3MreAbH0 Ha 1 mm Coamim NOMMioiik* 
MUX9M»<ieNMA«<fTOHaxGiAWTcaaRpcAeA«xii • 
cooTMTCTBNM c AonycKtMii fio rOCTy. KpOMO 
TOCO. pa6oTa c ^ ktmhoomm Kara roM • npoAe- 
nax ^6 MM anonNo npHO M A CMa m Me auanaaef 
npaauuiaMMa AonycrMMw Nanvyaox. 

floeaa ycraMOaaM nepaoro naacTMpa 
aMyrpaMNManHaMarpdwiMfiapiiMtTprUii ce- 
Of aoTcraaNMO eocraajMiOT 

dtM| ■ dtiui •2d* (Ws • 6: 

ntNi - ^(dtNji - 2 ^hntMji * 18. 

C^Mvran, Hvo cattA^MMA o tfttni MflMuiaK* 
M OHMfianTcft Ma npowaaoa cT aaHwyo Aocy- 
MaNTauMO (dM.K M rWO. Aaa yM'c^** 
AaoANoro napOKpuTMa eorjiacMO MaiOAMa 
ftMfiMpaaoT MBM AsiiaNTMMa AMaMCTp aMautneA 
noaapKHocTM ds m napHMarp fH axopore naa<» 
CTwpa 

dj - dwi ♦ 2 - d«M--6^ 2 • d,«.€-4: 

rh - rui ♦ 6-n,M- 18 - 6 • rw. - 12. 

TaKMM o6pa30M. npN avGopa ncptoro m 
atoporo luiacTupaA paicOMeHAyaTca hpmhm* 
uaiv Hi - CWk. ♦ 6 M na • OiH.* - 12 (r»pM d - 3> 

B ana^ieHMM rh MOfyr tmh aKeceHw KOp* 
peiCTMSW no paayA^rmM ycTaHOaxM nepsoro 
nfiacTMpa. Ecam ycMAna na AopMMpyciutA ro- 
Aoaxa npM aro pacuiMpaMMM oftaxaTca sm»*m- 

TCA^MO MMKa MOPMWfcMOrO (14-18 t) - npMj* 

Has TOCO, HTC AaftCT»HTaAkMoa n»ii.B 5oAMiia, 
rh CAaAyoT awOparb yaaAMHaHMWM Ha 2-5 mm 
copaiMapHO craneHM yMeHvuiemia AcActaM* 
TCAMtoa ocetoa CHAM. acAM ycMAMa OKamaTCfl 
•yuia MopMy, ri) CAttAyar yKaMbuiMTw coot- 

BQTCTtyiOUtMM OGpddOM. 



TavMM oQpaaoM, & N«p««CNCTiy nt> 

>ntM.« > rh yMacTNu cACAyiotUMa AonoANe- 
HMa: 

ni-ruitji^6:rh-n,Mji-i2 ±(2-5). 

S AAMMy napaoro ruiacrupA •ufiMpaiOT rax* 

HTO&u napeKpuTw ao^kt c APcraTOHHWM na- 
paxaacTOM aaapx m aHMj 1 5-*2,5 m). BaAMsit- 
Ny napaxAacra CAaAyar auSMparw a yea- 
aaMHMX npaAaAax«y»aAMNMaaA mam yM«Hkutaa 
10 aro a aaaMCMMocTM or crenaMM Aocroaapno- 
CTN MM^pMauMM o paMapo M Macra Aa^Kta. 
Aamm araporo macvwpa npaaw acaro aoa- 
ma cooTiOTCtaoaaTb c aanacoM AAMK'a ac- 

#ainr n aA h»ctm koaomhm m napaspMaar^ coot- 

15 aarnayiouiidiyMacfOKnapaocofuiacTMpa* 
CMMraa, hto napauA luiaenipb ycranoa- 
aaM a TpagycMOM M e cTa m oOacna^Mo aaASM* 
Noa napaRpwTwa Aa^sra c rwpexAacroM no 
AAMNa, rtpM auOope pasMcpoa n cxaMy ycra- 

20 MoaxM atoporo luiacTypA aosMOXNy CACAyio- 
upia aapMAHTy. TaxHOAOCMA ycraHciKM luiac- 
Tvpa axAiOHaaT tpm trana: pacuiMpeHMe Ma* 
«iaAkHOCo y>«acTKa aaa sauariAaHMA nAACTwpa 
c oOcaANOA KOAOHNoA nyTBM amrMaaNMA ao- 

2S pMMpyiDiaaA coAoaKM noA AaaAaMMeM niAPo* 
AOHXparoM Ma aaiiMMMHy era xqab - i.S m npM 
yAapacaHMH nAacrwpa or oeaaoro cMaiuoNMa 
ynopOM ycTpoAcraa: pacuiMpaHMe ocnoaNoro 
yitaeiKa fuacrypa npoTamaaNNaM AOPMMpyo- 

30 maAraAoaKMfoOMMMoCas AaaAaNM«)TaAaaoA 
CMcraMOA, fiAacTwpb npM atoM paarpyKaataa 
or oeaaoro aotAaftCTawA roaoaxM sapea Ma- 
naauiuA pacuiMpcMMyA ynacTOX Ha coAOMMy; 
aanpeccoaxa pacuiMpeMHoro naactypii mho- 

35 coapiTMyMnpoxoAOMAOpHMpyiouteAroAoaKM 
iiOAAiaAeHMeM. 

OnacKOCTw CMetMeHMA AAacTupA no ko- 
AOHMa aosHMxaaT na atopom 3Tan« ycTaKoaicM 
M3"3a NeAOCTaxoMHoro oai^enAeMMN HanaAbHO- 

40 ro pacuiMpeHMoro ynacTM. MjnpMMap npn 
aMaNMTaAM40M HecooTaaTcr^M Mataroa. npM 
MCAOcraTo««HOM mam ovi«MiiaTaAbMOM MaTAra 
MOMOAWiya yMacTOK nocAe pacuiMpeNMa mo- 

MT 6WTV MtAOCTaTOMHO npMXiaT X KOAOMNe. 

4S npM OoAbuiOM MaGuTOHHOM MaTxra cmapoaom* 
xpar npM aaAanMOM AaaAOMMM moxcot BTANyrfc 
roAOaxy • naaCTupv na Maana^iMTeAfeNyK) 

Ham caoaro xoAa. 

BfopoA nAaciypb aynoAHAcrcx c napM- 

50 MorpoM corAacNO peKOMAHAatiMM, aamma npn- 
MMMarrcA a cooraercTAMM c aammoA napaoro 
naacrypA oaioc 1.5-2,0 m. RpM cnycxe hmx- 
MMti xoHcii pacnoAaraioT ha 1.5-2.0 m hmaca 
Topua napaoro naacxupA. AaAaa - pacuiMpe- 

55 HMa MasaAbHoro ysacTxa c paarpyaxoA aapx- 
naro Topua nAacTypa a ynop AOpna. aaraM 
npoTarMAAHMe AOpMMpyiomaA roAoaicM 6as 
AaaAAMMA pacuiMpaHMa oCHoanoA mactm m 
sanpaccoaca nAacTypa a HacxoAiiKO npoxo- 
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AOS AOpMMpyiOMe* roAO«Kw nOA AiMBMMtM 
130-1S0 Kf/CM*. ^ 

T«KMM o6pi30M AoemrMTCfl rapiHiHpo- 

nwiMwa KOA rHAPOAON»p«T*. TM iicnepM- 5 
Merp woporo nn^eTupa na vh«ctk« mmm top- 
Ma neptoro h» 12 mm mkuu« nepMMcrpa 

eficiAHoa KonoKNu rw n pKumpaHiif npo- 

HcxoAHT npM OonbuioH orp^tvartiikHOM Mm- 
ra (no cyuitcny • OeaonopKOM pe^MMe). Hp* 
nociieAyttiUMM npommMNNti fip^Hm^ffom^ 

rOHOSKH 6m A»MHMJI fMCTMp^ Jl«60 VA^P" 

yMacTtti » ioftowna, iwOo CMemiar cAaaap x AO 

ynOpA ptCUIMpaMNyM )^IMt«OM t TOp«l| n«p- 

ptoro niucmpa. Ynop oOocneMeM HaAPatHuft, 
Tac icait nepiwMTp pacumpaHHOro yHaeraa 
aioporo ftaacnipa Ka 6 MM (no wtt»««nnr K« 2 
mm) npaawtitaar aHyrpeHHWio noaepKMocr* 

PaciUHpeNNa ocMoaMoA Hacrw aioporo 
fiAacTupa Ha acail ea Amma npOHJaoAKtca 
AOpHMpymiaA roaoaiceA eaa Aa»A«Miia, r.a. c 
MMNMMajiwiuM oceawM ycmMeM, m Taxm 
MCKAKHaaT cjiyHaHHocrv, naacmpw rapanne 
poaaH or CMamaMWi no KonoMMa na aa ^t^otH y. 
npeakiuiaiomyo tnamiaiik»o npaAjfoiOTpaM- 
Noa cMamaMMa. acarAa wmo paaMautaarca a 
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cooraaTCToyomoM m^cto. noanocifco n«pe- 
ftpua Aa^KY KOiioMNu. 

OopMyaa nsoO pa fa hm* 
CnocoO paMOHTa oScaAHoA koaohhu. 
•Kii»Haoiip«A cfiycK K Macry Ae^cra ofictA- 
Hoa KOaoHHM Aayx npoAOawHO ro^pMpoaair 
Nwx naacrwpaO m mx noeiieAoaaTanfeNyto 
ycraHoacy amxAacr n npmarM « oScaANOft 
ftOAOHna nwP«aAM««acaoA AopNMpyxMaeA ro- 
AoacoA* oTAMHaiotiiMAea TaM, hto, c 
uajibo noaMwaHMA a^KfMBHoem paMONra 
oOcaAHoA KOMOHHW M CNaryaaniwaHtM yctoA- 
•MaoCTN luiacfMpaA AaAcraHio CMtmaioiipa 
yciuiMA npM nanpacenAX. npaauinaoiUMx 8- 
9 una, napioiaTp napMro ycTaHa«AM»aaMoni 
luiaciMpa ay^Mpaor Conwuia napMMarpa pa- 
MOHTMpyaMoO oOcaAHoa kohomhw. napMMarp 
aToporo ycfaMaoAiiaaaMoro luiacmpa avSM- 
paior MaNMBMM napMMarpa napaoco ycraMaa- 
AnaaaMoro naacrMpa, a AAMMy aroporo 
ycranaaAMaaaMoro nnacrypa auOMpam 
6oAMiiaA AAMHa napaoro Ha saairaiMy. ttm%r 
uiyo pafkNaro xoAa rKApaaninaacoA AOpKN- 
pp^atfiA roAoaaM, npM>MM napaA ycraNoaaea 
■TOporo nABCTwpa oahh hi aro topuoacManir 
lOT oTHocMTaavNO Topita napaoro Ha aaaiMMNy 
paOvMro xoAa iHAPaa m ria cK Oft AOPnMpyio- 
meA ffonoam a NanpaaaaHMN. npomaonoaox- 
NOM NanpaaaaMMD paOoMaro xoAa niAPaa- 
mniacKOil AOPHMpynuiaA roaoam. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally coirugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktighmess is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. - 26 = din.str. - 6; 
Pjni = 7r(din.str. - 25) = Piastr. - 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)» for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface di and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = din^str. - 6 + 2 = din.str. - 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin,str. " 12. 

Thus when selecting the first and second patches, it is recommended to use 

Pi = Pin.str. + 6 and P2 = PiiLstr. - 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pui.str, > P2- 

Pi = PiiLStr. + 6; P2 - Pin str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple p$isses of the coring head under pressiu-e. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20- 1 50 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Piastr e and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 

of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 

direction opposite to the direction of working travel of the hydraulic coring head. 
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